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Abstract: The traditional predicate optimization technique is based on the Von Neumann architecture, which considers
the data flow optimization only. However, BWDSP10x is based on the Harvard architecture, which data and instructions
are physically separated. It provides VLIW and supports not only data predicated execution but also address predicated
execution. Hence, we present an optimization method for the two predicated execution technology based on the region. In
this method, types of the two operands of comparison operation will be identified before the two kiﬁ‘ds\'of operations are
executed, and when addresses are compared, the two operands don’t need to transfer to generals regiSters. Experimental
result shows that the optimization method can highly reduce the time and bandwi(ith of CPU, and reduce large numbers of
branch instructions. The performance of programs tested is increased by 28.4'percent after the optimization.

Key words: address predicated execution; data predicated execution; region; compilation optimization

EATEHITER B IS, B0, BT, 7RG
B, B 4 S h ok S H % AT BT, T
AEAl iR FESE IR AR, TR BTG A GOHT AR
(5 TR oh 4 40 SE TR ALE, AR A TR 0, 3k
59 TR TUKIBR. T g9 & R4 SE R A VK
(55, 4S8 AR 7 AT AR K, $5 2T
53 30T YA P70 7K R4 A T 3 3 3o 4% BF R T,
B A 2 18 (9 YO IR T9 4 R A RE A VK (5%

@ LI H A% 5K % 15(20122X01034-00-001)
AR IS 17]:2016-03-22; R FI& S5t [7]:2016-06-12

92 BAFHIA « Hik Software Technique * Algorithm

Wi, AHBA MARA L 3H B 4 AF00 32 20 SETAE T 23
SO S AT TR 4 70 SR BT, EEa 22
KA SR TN, ALK P BE R BRI

i DA 3 S0 5 — Tl B R IR AT, A
S A OIS BT AT AT R (¥ 53 SRR AR A A, E S B
PAT AL LR AT, F1 2R AT, 15Tk
ATHIREA AR B 5452 A — MBI AR O, A 2418
T A ELN R A RPAT, X R 74003,

[doi:10.15888/j.cnki.csa.005573]

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2016 4 5254 % 12 M

http://www.c-s-a.org.cn

i EOHL R g A

e AT 0 S BN A FEARYE — N AR, B
BN T R AR K, AR 6 43 S AT LK R
FRANAR/N. ARG A PSS X o i 2 Ak R
ghifey, R bl R 16 T T DA S TR T A7 A
Lbis, 1 BWDSP10x [FHG 4 R &5 Fdis & Fdda & 4
TR, b Bk R (0 LGB R — A A R
3R P b B 28 1) 5

AILHF BWDSP10x R REEFHEH T —Ffon) Hb
BRI LR AT IR A 1 7, R ARy S0
iy HE RIS B LU A TRIEAT, 9D T AN I E A
B, BT R R, IR K A R B KO
b, NI T Rk RE.

I PR RRHEE
1.1 BWDSP10x Kk & 4544
BWDSP10x A BE TR 25 30 (7 e A5 i e b B
5, KM 16 KHH SIMDCY IR AT, 24T .
BWDSP10x AbFES YA 4 MBS, BAEH %
8 MAARBIHEIG, 4 DML 2 MBEALAR. 1 M
HAE 1A 8 AL iB I AR AL 1 ANEH F A4
IR, 882 2 MR 77 R A i B 2l A . iRis &
FATCRIATfits # 2 1R) ) B30 2 480 JIT 5 1047 fih s bk 3= 22
JE I AT TN b AR g R e, BWDSP10x Py
AT =AM AL R A 2R (U/VIW), bR AR % i =
Pl Wbt iE 50 a% . Huhl 5Bz S s 16 DN25AF
AR R L FF A AR A, AN HBE TR AR AR T R 32
fir
1.2 BWDSP10x 4wi% 2818 ir i (L 2SR

BWDSP10x )% i a2 T T I 4 48 OPENG64,

OPENG4 fifiifi it GCC, Jidii A WHIRL il i 35
(RI3ER 1, OPENG4 % Tntel TAG64 32t PEAL L
[115. BWDSP10x MR il B 5 i 31 AR 2 FR(CG)
B, 1& CG rBuJtih)a, LhrhialiEF VL WHIRL 1E2h
N, 418 CG expansion. 4% region tree 17 & J5 FFUfi
PLIX 38 B o0 AT 18 A A 4k 1 kT
BWDSP10x i iA#ATILAHESE, il in e g4 4
B I TRIPAT R A A R BT A SO IR A AL S

2 NPl IR
LB T SR b bRk R G M), V7 5 4 8
SR S SR T LSRR O 7 ke FARBLIT %

P AT HiI&, OPEN64 b & gt A T 32 fit %)
BWDSP10x 15 1] [ 3 4, W FF 2545 BWDSP10x 15 ]
B4 A, BWDSP10x 17 il i 73 LA A G4 b
BRI U/V/W SRR 15 17 CPred #EIA P4, &
TETE R LR L 244 B

WO oML Rk

X
&

If
Gl
HE
=

H

T

T o

K1 BWDSPI10x i ial AT LA HESE

(1) AR
opcode += "<operate id>, <operate code name>,
<function class in KAPI or quUl\/fMY>,, <subset>,
<opopndsgrp id>, <others>"; .
(2) P e
iunitprbp[opnéme] := bitmask(eun_t);
“3) BRI
regclassprop += "<item of REGCLASS>,
<isa_mask>, <register number>, <bit_size>, <can_store>,
<multiple save>, <name>, <naming rule>, <name of
array holds special register name or null>";
(4) T TR
regsubclassprop += "<register subclass item>,
<register class>,<member number list>, end(-1)";
(5) 2FA7-#% abi F1'E & 1
TYPE ABIPROP = enum( entry ptr, allocatable,
callee, caller, stacked, func arg, func val, frame ptr,
stack ptr, dedicated int, dedicated addr, true predicate,
ret addr, prev_funcstate,

loop_count, epilog count,

subprogram_ptr, branch_addr);
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(6) A EE

opprop :array][ string ] of bitmask(oppt);

(7) BAEEURE

opndtype [<operand types enum name>] :=
"<rclass>, <rsubclass>, <Iclass>, <eclass>, <size>,
<IS signed>, <IS fpu int>, <IS pcrel>";
id>,<op

opndsgrp += "<opndsgrp

specifier><operand types>/<uses name>";
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REGION_TREE(BB *first_bb) {
Create. BB Node Map();
REGION* root= Add Region();
Build_Regional Cfg(first bb);
_root.Process_Intervals();
For each overlapped loop In REGION_TREE

Do No_Further Optimization();

Decomposition();
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) Process_Intervals() {

. Find_Cycles();

Compute Dominators();
Collect_Backedges();
Construct_Loops();
Collect_Improper Nodes();
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Decomposition() {
If (region esources needed > target resources limited)
Do Decompose Region To SEME ();
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“Find. | Comp_Instr(); A
if (Is_Address(first opnd)|Is . Addlf%ﬂS(Second opnd)) {
\ Transfer To Address(first_opnd);

L Transfer To Address(second opnd);
1 ‘ ak_H_;
. if (ak<=8)
Inster UVW Def Instr();
}
Hlse
{
ckt+;
if (ck<=8)
Inster CPred Def Instr();
}
}
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Pred Exec Gen() {
OP def = Find_Pred Def Instr();
OP_code pred op = Get ‘Op- Code(def);
INT result k= Get-@P Result k(def);
if (Is Pred UV W (pred_op)) {
\ Compute Block total Ops();
If(result_ k ==2 * (result k - 1))
Inster UVW_Exec_Instr();
} else if (Is_Pred CPred(pred _op)) {
Compute Block total Ops();
Move Not Ctrl Instr();
If(result k ==2 * (result_k - 1))
Inster CPred Exec Instr();
}
Remove Branch_Instr();
Merge Branch Target Block();
Merge Branch FallTrough Block();
Merge Branch Target Succ Block();
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Address a,b,c; UO=a;

if(a>=b) Ul=b;

c=a+50; ak++;

else U7[ak]=U0>=Ul,

¢=b+70; If U7[ak]==2"(ak-1) do 1;
U6=U0+50;
If U7[ak]!=2"(ak-1) do 1;
U6=U1+70;

AT ReAS

K10 sk BOACZ AR O SCOLAL T A0 B

Intab,c; xr39=a|| xr38=b || xr36=50 || xr35=70;
ifla>=b) ckt+
c=at50; xCPred[ck]=xr39>=38;
else if CPred[ck]=2"(ck-1) do 1;
c=b+70; xr37 =r39+136;
if CPread[ck]!=2"(ck-1) do 1;
xr37=38+35;
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